Placental-derived mitogenic factor for human fetal adrenocortical cell cultures.
The human fetal adrenal cortex is one of the largest fetal organs and synthesizes precursors for placental estrogen production as part of the feto-placental unit. The factors controlling the rapid growth of the human fetal adrenal cortex during the second and third trimesters are not known. Placental regulation of the growth of human fetal adrenocortical cell cultures from second trimester fetuses was studied. A placental-derived mitogenic factor (PDMF) was detected in tissue homogenates of 14 to 22 week human placentas and stimulated adrenocortical cell number and [3H]thymidine incorporation into DNA 5-8 fold. PDMF has been partially purified by ammonium sulfate precipitation and anion exchange chromatography. PDMF is a heat sensitive protein with disulfide bonds required for activity. The growth stimulation by PDMF was significantly greater than that for basic or acidic fibroblast growth factor by 25-50% and epidermal growth factor by 3-4 fold. The placental hormones, progesterone, estriol, estradiol, placental lactogen and chorionic gonadotropin, either alone or in combination did not stimulate fetal adrenocortical cell growth, except for a 41% cell number increase by progesterone. Platelet-derived growth factor and insulin-like growth factors I and II were not mitogenic for these cells. These results show that the placenta contains a potent growth factor for human fetal adrenocortical cell cultures. This implies a direct role for the placenta in control of this fetal organ's growth, which would make the human feto-placental unit a bi-directional relationship.